From: BAYUK Dana

To: Pradeep Mugunthan
Cc: Binglei Gong; Ben Hung; Bruce Marvin (BMarvin@Geosyntec.com); Cindy Bartlett (CBartlett@Geosyntec.com);

Scott Coffey; Carl Stivers; HAFLEY Dan; DeMaria, Eva; Matt Gamache (gamachem@cdmsmith.com); LARSEN
Henning; John Edwards; PETERSON Jenn L; Jen Mott; James Peale; John Renda; Karen Kosiarek
(KKosiarek@geosyntec.com); Kelly Titkemeier (ktitkemeier@maulfoster.com); Mary Benzinger
(mbenzinger@maulfoster.com); POULSEN Mike; "Mike Murray"; Madi Novak; Mike Riley; Myron Burr
(myron.burr@siltronic.com); Miao Zhang; Patty Dost; Lance Peterson (PetersonLE@cdmsmith.com); Bob Wyatt;
Rob Ede; Sheldrake, Sean; Sarah Riddle

Subject: RE: Gasco Groundwater Modeling Workshop Presentation

Date: Friday, July 01, 2016 11:19:06 AM

Morning/afternoon Pradeep.

We've looked at your list of the action items and resolutions that came out of Wednesday's modeling workshop, and
concur except for Item #2.

It appears you understand the "particle tracking™ approach discussed during the workshop replaces the "gradient
analysis™ laid-out in the attachment to DEQ's June 3rd e-mail. For clarification, DEQ expects the analysis to be
done consistent with our e-mail which indicates the gradient analysis consists of two components: 1) an analysis of
water levels; and 2) particle tracking using the model under two scenarios (i.e., direct and indirect flow paths). The
e-mail also indicates the gradient analysis should be conducted under Phase 2 pumping conditions, and after NW
Natural completes the evaluation of total water level measurement error, including transducer drift. Please refer to
the June 3rd e-mail attachment for additional information.

If you have additional questions regarding the scope of the gradient analysis, this may be a reason to have a call the
week of July 11th.

Thanks again for the work done to prepare and present the workshop materials. Everyone attending thought the
time was well spent and found the presentation to be useful and informative.

Enjoy the holiday weekend.
Dana

Mr. Dana Bayuk

Cleanup Program Project Manager/Hydrogeologist

Oregon Department of Environmental Quality Northwest Region
700 NE Multnomah Street, Suite 600

Portland, OR 97232-4100

E-mail: bayuk.dana@deq.state.or.us<https://degmail.deq.state.or.us/owa/redir.aspx?
C=xpW59Hf5PUaZQh14CmQilBhMMhcOKtAICV8H]AWBmMf41qjKIUX{-

S2Jkwgyvoh92WdxoWiGazVI.&URL =mailto%3abayuk.dana%40deq.state.or.us>
Phone: 503-229-5543

FAX: 503-229-6899

Please visit our website at http://www.oregon.gov/DEQ/<https://degmail.deq.state.or.us/owa/redir.aspx?
C=xpW59Hf5PUaZQh14CmQilBhMMhcOKtAICV8H]AWBmMf41qjKIUXTf-
S2Jkwgyvoh92WdxoWiGazVI.&URL =http%3a%2{%2fwww.oregon.gov%2fDEQ%2f>

From: Pradeep Mugunthan [pmugunthan@anchorgea.com]

Sent: Thursday, June 30, 2016 1:13 PM

To: BAYUK Dana

Cc: Sean Sheldrake; Eva DeMaria (DeMaria.Eva@epa.gov); BAYUK Dana; Lance Peterson
(PetersonLE@cdmsmith.com); Scott Coffey (coffeyse@cdmsmith.com); Matt Gamache
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(gamachem@cdmsmith.com); LARSEN Henning; Mike Riley; John Renda; John Edwards; Binglei Gong; Miao
Zhang; Rob Ede; Carl Stivers; Ben Hung; Eva DeMaria (DeMaria.Eva@epa.gov); Bob Wyatt; Patty Dost; Sarah
Riddle; Bruce Marvin (BMarvin@Geosyntec.com); Cindy Bartlett (CBartlett@Geosyntec.com); HAFLEY Dan;
LARSEN Henning; PETERSON Jenn L; Karen Kosiarek (KKosiarek@geosyntec.com); POULSEN Mike; James
Peale; Kelly Titkemeier (ktitkemeier@maulfoster.com); Jen Mott; Madi Novak; Mary Benzinger
(mbenzinger@maulfoster.com); 'Mike Murray'; Myron Burr (myron.burr@siltronic.com)

Subject: RE: Gasco Groundwater Modeling Workshop Presentation

Hi Dana,

Thanks to you and your team for attending the modeling workshop yesterday. We felt it was a very productive
meeting and we were able to discuss and clarify several issues on the Gasco GW model. We wanted to summarize
the action items and resolutions that came out of the meeting and make sure that this is consistent with your
understanding:

1. NW Natural team will provide the following items (we will aim to provide these by July 8):
a.  Acopy of the presentation (sent out yesterday by Jen Mott — per e-mail below)

b.  1-ft contour maps showing average water levels on 2/28 and 3/11 predicted by the model in each layer
(excluding layers representing the silt WBZ [Layer 2] and the deep aquitard [Layer 9])

¢.  Cross-sections showing predicted velocities in the model similar to what were provided in the June 2015
modeling workshop

d. A clarification on how flows from basalt were split between Lower and Deep Lower Alluvium WBZ

2. Atthe meeting we agreed that the model will be used to conduct particle tracking simulations to illustrate the
extent of capture in the deep lower alluvium with particles released at the locations of deep lower alluvium wells.
The particle tracking simulations will be setup after DEQ approval of model calibration and after completing model
validation. This analysis will be performed in lieu of the gradient analysis using water level data from deep lower
and lower alluvium wells that DEQ requested in its comments on Phase 2 data package (e-mail from Dana Bayuk to
John Renda on 6/3/2016).

3. We agreed to have a follow-up conference call the week of July 11 should the DEQ/EPA team need any
clarifications on the materials provided following the workshop.

4.  The modeling schedule requests DEQ feedback on the model calibration by July 22.

Can you please let me know if this captures all the action items and resolutions reached from our discussion
yesterday?

Thanks.
Pradeep

Pradeep Mugunthan, Ph.D., P.E.

ANCHOR QEA, LLC

D 773-857-1311

M 607-351-3494

Please consider the environment before printing this email.

This electronic message transmission contains information that may be confidential and/or privileged work product



prepared in anticipation of litigation. The information is intended for the use of the individual or entity named
above. If you are not the intended recipient, please be aware that any disclosure, copying distribution or use of the
contents of this information is prohibited. If you have received this electronic transmission in error, please notify us
by telephone at (206) 287-9130.

From: Jen Mott

Sent: Wednesday, June 29, 2016 6:12 PM

To: Dana Bayuk <BAYUK.Dana@deq.state.or.us>

Cc: Sean Sheldrake <sheldrake.sean@epa.gov>; Eva DeMaria (DeMaria.Eva@epa.gov) <DeMaria.Eva@epa.gov>;
Dana Bayuk <BAYUK.Dana@deq.state.or.us>; Lance Peterson (PetersonLE@cdmsmith.com)
<PetersonLE@cdmsmith.com>; Scott Coffey (coffeyse@cdmsmith.com) <coffeyse@cdmsmith.com>; Matt
Gamache (gamachem@cdmsmith.com) <gamachem@cdmsmith.com>; LARSEN Henning
<LARSEN.Henning@deq.state.or.us>; Pradeep Mugunthan <pmugunthan@anchorgea.com>; Mike Riley
<mriley@anchorgea.com>; John Renda <jrenda@anchorgea.com>; John Edwards <jedwards@anchorgea.com>;
Binglei Gong <bgong@anchorgea.com>; Miao Zhang <mzhang@anchorgea.com>; Rob Ede
<robe@hahnenv.com>; Carl Stivers <cstivers@anchorgea.com>; Ben Hung <bhung@anchorgea.com>; Eva
DeMaria (DeMaria.Eva@epa.gov) <DeMaria.Eva@epa.gov>; Bob Wyatt <rjw@nwnatural.com>; Patty Dost
<pdost@pearllegalgroup.com>; Sarah Riddle <sriddle@pearllegalgroup.com>; Bruce Marvin
(BMarvin@Geosyntec.com) <BMarvin@Geosyntec.com>; Cindy Bartlett (CBartlett@Geosyntec.com)
<CBartlett@Geosyntec.com>; Dan Hafley <HAFLEY .Dan@deq.state.or.us>; Henning Larsen
<larsen.henning@deq.state.or.us>; Jennifer Peterson (peterson.jennifer@deq.state.or.us)
<peterson.jennifer@deq.state.or.us>; Karen Kosiarek (KKosiarek@geosyntec.com) <KKosiarek@geosyntec.com>;
Mike Poulsen (poulsen.mike@deq.state.or.us) <poulsen.mike@deq.state.or.us>; James Peale
<jpeale@maulfoster.com>; Kelly Titkemeier (ktitkemeier@maulfoster.com) <ktitkemeier@maulfoster.com>; Madi
Novak <mnovak@maulfoster.com>; Mary Benzinger (mbenzinger@maulfoster.com)
<mbenzinger@maulfoster.com>; 'Mike Murray' <mmurray@maulfoster.com>; Myron Burr
(myron.burr@siltronic.com) <myron.burr@siltronic.com>; Jen Mott <jmott@anchorgea.com>

Subject: Gasco Groundwater Modeling Workshop Presentation

Dana -
Thank you for attending today’s Gasco groundwater modeling workshop. Attached please find today’s presentation.
Please contact Pradeep with any questions.

Thank you,

Jen Mott ;)

Anchor QEA, LLC
jmott@anchorgea.com<mailto:jmott@anchorgea.com>
421 SW Sixth Avenue, Suite 750

Portland, OR 97204

503-972-5014

Please consider the environment before printing this email.

This electronic message transmission contains information that may be confidential and/or privileged work product
prepared in anticipation of litigation. The information is intended for the use of the individual or entity named
above. If you are not the intended recipient, please be aware that any disclosure, copying distribution or use of the
contents of this information is prohibited. If you have received this electronic transmission in error, please notify us
by telephone at (503) 972-5014 or by email at jmott@anchorgea.com<mailto:jmott@anchorgea.com>.
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